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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
obtain a device which has a broad visual field angle and 
does not give rise to a residual phenomenon by 
regulating sub- picture element regions with sub- 
electrode regions having apertures on at least either of 
the angles and sides of a polygonal shape. 
SOLUTION: The picture electrodes 24 of the liquid 
crystal display device 100 have the plural apertures 24a. 
These apertures regulate the sub-electrode regions 50 
having the apertures 24a on the angles or sides of the 
polygonal shape and act to axisymmetrically align the 
liquid crystal molecules 40a in the sub-picture element 
regions regulated by the sub-electrode regions 50. When 
voltage is applied to a liquid crystal layer 40, the liquid 
crystal molecules 40a having negative dielectric 
anisotropy are so align that the major axes of the 
molecules are made perpendicular to electric lines E of 
force. The electric lines E of force on the peripheries of 
the apertures 24a incline to the surfaces of the 
substrate 21 and the substrate 31 and the liquid crystal molecules 40a on the peripheries of the 
apertures 24a are so aligned as to fall radially around the apertures 24a. Consequently, the 
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liquid crystal molecules 40a in the sub- picture element regions 60 are axisymmetrically aligned. 
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[0 0 4 4] (*S£®Sg3) ±f20D^^lRDf2T 

X^-y i7 fc*-X*£ffl^. T^tV X*-7 h U ^XS*£±C: 
15 iSHfib*:., 01 H-^Lfc<tf»l^ ^Xf-^t'-X 
9 2 TW&iit^ 10 0c \H\Zftfe-tZ> £. jj&SftMUSt 1 0 

o c ^icDltswW^iHf^ro-^ans^^^a&i,. 

t*finiti;:*j$r«. 

[o o 4 5] mmmm\ t.mmz. tzj-4~j-?yw 

R 8 3 : JKJKJSffctHS) 4 /zmigffiaflJbfc,, 
25 ««iflCDE«l±H»g*Sl2 0 /zm©STO9 4*q»* 
J;-5{C, d©3t«fl:tt»JS©Bl*«3e • 5I#U 012 
(a) tr^UfcSS^d^^«)e«C0^e9 4SrJgfi£L 
fc. Src, 012 (b) [CSLfc^^tC, ffigfi^**® 

30 ^«»*Ktt, ii$i*IiS7 6±Kfttt§fee9 4 

[0 0 4 6] ^W^. Hlfil £|^«tCLT. 

&EPftlUfc«!6-Ci|ft3tl** 1 0 0 d ^il^Si»^T-«» 

35 vttmm, ii3i:sLfct5i:. -en-fnc75F^pgB2 
Rsnzt. mmmm 3 c9^a«^SB©«*#tt«, si 

tt^ffi 1 ©fKSS^gfi 1 0 0 tH*K, 

40 zm-rztthiz, fo&mm<b+ftm< , mmmmtw. 

^tz^tztb. ^n^mm^zh-Dtzm^commmm^tD 
ana, ^<i^na*^it. jpat, ^ssojp^w 

45 [0 0 4 7] (HSE^S14) ±|20fl|iS^l ~3IC*5 
Ttt. ±IBO^a*r*4»C*-f 7;pjSpJ (0U^.«, S8 1 
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%lL)Um<D£>£>tSta 4 iS<D fcf v 5-\ztjiZ J: 5 fegsjQT £ 

[0 0 4 8] ±»bfc«t5^«att»fc*-f 5;U»JS:J8 
*BWJOLfcJKIlT»*««l 0 0 e &i%I%itg^ 

mm i (Dm^^mm 1 o o timttr, 

■ *JB^fc*JIS»»l ©SfiSSSIl 0 0 KlJt^ Bg 

re. *mmmm\z£.z>£, tkMi2 4i:»Roiias 

[0 0 4 9] (H«SJ&!i 5 ) *^J£}^Ji 5 K*3^Ttt, 

[ooso] m^m^mm 1 o o »©iB)t« 

1 0 2 a*5«ktf 1 0 2 bM, hfiiJ<OfiI5fcffi 

1 0 2 b<BKJKtt#ffi]£xtt, «SKl*T««llKrGlfc: 

[0051] 015 (a) (b) K^Lfccfc 3 K\ 

&fflgtEtf>B*T2g£ (nx, ny, nz) tLZti:^ 
n x = n y>n z ©M«*#-r*tt«IS«*iH3t«t« 

[0 0 5 2] HI 5 (a) KSL&ii fc* 1 

10 4a SrdfttR 102a ch^S^*^H 1 0 0 co 
SffitcoratcK^«^tctt, tefSMlSl 0 4 aOU^ 
5*— >*3 >=7>f ;UAJ* (dp) x { (nx + ny) / 
2-nzl £*a«©U^7 f -5>3>=JK»»©JP$x 

(ne-no) <D&£> «k«t 1 / 2 - 3 / 2 fcfc<5«k 3 

feffiMS^r{l7t« 10 2b i^HSl^B 1 0 0 £<Df!9 

[0053] (§115 (b) ^bfcct^f^ <H3t«l 0 

2 a <h 1 0 2 b tKDJivxmtfLtKDmiZs -ttl-^nffiffi 

1 04 ail 04 b ££Rtt£«<&K:fcL ^n-^tl 
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O&ffi^ffi 1 0 4 aS^l 0 4bOU^r-y3 
B-T, ftaJiOU^x— *>g ><0**J:-€- 1/2 — 3/ 

05 [0 0 5 4] El 1 5 (a) (b) fc^Lfcffiffii&K 

104aStfl0 4 b*KW«:««**«fli<OS»**H 
16S#ILTRWn. WiJKOU^^— >a >^3 
60nm (S£H,gCDJP£ 4. 5/zm, ne = l. 55, 
no=L 4 7) £»LT\ l^rOU ^x— ->a >5r# 

10 t^ffiftiSl 0 4 aS^l 0 4 b^ffllifci^OiS 

*«nt43ift*aa*<o«Att#tteHi 6 (a) 

to 116 (a) 4«©««|5tt, {g3fc«|<h4 5° ^fSjtr 

15 16 (a) Offift 0 6 0 ° *j8igsptf>fil£ U ^ 

f->3>l:»LT^Dy Hfci«Hl 8 (b) 

[0 0 5 5] Hi 6 (a) *>e>fc>*>S«fc'3 ffiffiH« 
1 0 4 aStfl 0 4 bSRWfcH (0 nm) flKt 
20 $ftch4 5° #fflfc;fe^T«A«:«rr (0 **;*:*< fcS) 

aa**<±#L (3tt»n3i«5B*L) 

fiffli«104a (Stf/Xttl0 4b) 
£Rtt, ^U^t-V3> (dpx (nx + ny) / 
2-nz) SraWtttttcRS-rsnifcck^T, HI 6 
25 (b) \Z9£Lrc<kv\Z. 8i***^*t5uia«T* 
fiftiS©U^T-y3>»i8 0nm 
(SSI©U^T-y3>CDl/2) -85 4 0 nm 
«ftlOiJ^T-ya>03/2) <7)iSBt;:&£ 

[0056] ±.j$L>fc<koiz, mmmm^m^z 
nfc&mm<Dm^\z&^T. ie® m^mofe 

^n>h^* h®*S#T*tB£fc:oft. ^^>\z, an 
40 (a) Rt^ (b) \Z7Klstz£o\Z, nx>ny = nz(^ 

B«ftWr*ffifflJStRl 0 6 aRrX/XJil 0 6b^S 
0 2 afttf/Xtel 0 2 b t^/5XSffi<i:OPfltC 

itffc. >(4ffiM«l 0 6 aRtfl 0 6 bO'J^r-va 

> (dpx (nx~ (ny + nz) / 2) &-&ffl-T«fi 
45 lOU^f-y3>l0{<Jl/l 0 ~*?J 7/1 OCDfltC 

5° ^UT^iSLM^ib^M.rzt€(Omm^Amz^ 
50 [0057] Hi 7 (a) R« (b) ^Ufcffiffll6tE 
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1 0 6 afcitfl 0 6 b&&Wttm&&7pm&£>$b%: : £ 

0 1 8S#H8bTRWr*. ^I©Wf->3>^ 
3 6 0 nm ($tiHB©J¥2 4 . 5)im, ne = l. 5 
5, n o= 1. 4 7) IcttLT, fi^fSlO'J^r- 
■>3> (dpx (nx- (ny + nz) / 2) 

izmmw. io6ast;io6b^ffl ^t«^oii*« 

m\Z&\-tZ>mM&V>W.M&&&%mi 8 (a) (C^T. 
&*5. Mil©nzf|J|SlOiJ^f->3> (dpx 

(nx + ny) /2-nz) B2 5 0 nmtCS^i: l> 
fc„ 0 18 (a) *>©#t*l|6>te. m%.mt4 5° J5[Z\\z 

m &n.ommm% 1 ti/rMftbtt) ssR-r. 0 

18 (a) ©«&6>#6 0° lc*Jlt*aiS*<Otf*U^ 
f">3>l:^l/Typ-yHfc^4ai 8 (b) K 

[0 0 5 8] 018 (a) fr*>t>frZ>£olZ, &*SM« 

1 0 6 a&tf 1 0 6 b^(tftl> (0 nm) 

mmmin±.&i, vtMtvtfix&i,) 

ftSnft^. fifflM^S 10 6a (Rtf/Xtt 106b) 
£I8H\ WJ^T-ya> (dpx (nx- (ny + 
nz) /2) SrigWj:«Slrig^-r-£>^il'«toT. 0 1 
8 (b) C^ltipl:, jgj»£2)£4>£-t!T-£ £ <i#T 

MfifflUi'f-ya^aenm 
ail®Wf->3>01/10) ~ll2 5 2nm 
(SEHgW'J*-?— ->3>©7/l 0) ©SfcBIC&S 
<*:, Sj®*&*>:fc<fc^0. 0 3 STIpJ^^ 6^6 0 

[0 0 5 9] ±£fi© 2 S^cOStlM^ 104atl04 
bRZfl 06ail0 6bH 019 (a) \Z5kLfcM 

iz. m.^-tt>itxm^x^^\ mi 9 (a) tc^bfc 

ffl^ctma. 019 (b) ( C ) 

S«*ffi»:a»f*R^tt*#-r*2«M±i4ffii&«l 1 0 
aStf/Xl 1 0 bSffl^Tt>ra«&«»ftttffi*»S 
^t^'TSfco 2ft<0—m&iSLnmmzR7LTl&V>2 

[0 0 6 0] ±a!cog|SS^T-«, SttgHfa^- KO* 
"sTTK^Effl^— K (TNt-K-^STNt-Kf) tc 

[0 0 6 1] 
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Snf £> £ £fc< Sit ft -SCOT. 3^hffl±#fc»>. 

[0062] ^mommm^m\t. z\>\l?.-9. 

10 [0B©ffl^fil5JH^] 

[01] *mw\z&zi&&&m£i&<Di&mm*iL<Dmw 
(b) «4^is®ffif^QtKSi£^n^n^-r. 

[0 2] #»9§»::J;**i&*5Rg«fcJB^Sna7'£y 
15 ^T'TKUi' XII© 1 &*K»Jti;-r **«<0±ffiH-C 

[0 3 ] 1 om&mmmwiz'p mmmm^wm 

S?S:fTcfc)g*S:^T0Ta6-5. 
20 [04] *%9]®ffia$^gBK:ffit>5n%&XttS<Z) 

[05] *^^©Mft^^«tcffl^e.n^i^*«s© 

[0 6] *89I£J:«ttASw&K£J8fr>&ttS7'?7- 
25 y v h ij ? XSI© 1 ^il;MiSt^I«©±IBT 

[07] 0 6©vn-vir mzm-oitTZTj yvhu 

[0 8] *MJ§^2©&S«Sgef;:4>ffii&«ffi£EMra 
30 UfcttJBT. l^Mi^t^rn^TTMSSitl 
^*fr-s.fc^^^-r0Trfe-5o 

[09] *9e^<o«a^&K{^^en«^*«so 
ffi©««j&^-r±®0-c»s. 
[01 0] *mw<Dm&m7xmm\zm^znz>ifcmmffi 

35 ©fl!l©0iJSr*-r±ffi0T$)^o 

[011] ^JXfyft-XCiafeJWfi^OllS 

[012] A»?*»5a5tttt?5ESrt57i?T^^ 
40 ?h'J^XM©±IElT65. (a) «y- hI2«Lt 

ictt«^fi3»*»«snfc«s. (b) tt«B^a*asa 
[013] mmmm3(Dm^m^mm\z^mmm!£^w 

45 «!g£fT-ofcM:££*-r0T«&*. 

[014] %ffi»tt40ffiA£*&B£ + nm*E&3l 

[015] SdJSJ^Sg 5 ©jKSS^@©«ifiKSr«^e<»C 
50 *fKfi ; ®0'Cg)S. 
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[Ell 6] (a) tt, *tt»H5©ttffiiB«l 0 4 aft 
1/104 b^t1-5«i,ISti©i*sttll:i5»5 

aa*©aAift?¥tt**^"^77T?»*. (b) a. 

(a) <0«a0*t6O" fc;fcttSS»*5<fcflfcffiiS«©'J 
CHI 73 HJE^IB 5 Ofl&<0%AS^SBO«lfK$«A 

[018] (a) «, mMMmb<D®.mg:ffi. 1 0 6 aS 
tfl 0 6 b£CT««A&a«£Ba«R£^ttttC*ltS 
Sl¥0iMi¥tt^Sty77TS5 o (b) fit. 

(a) ©1^^56 0* lC*S^*Sa*tfi[fflS«©U 

[0i9] 5 ©fts©}Ka*^gfi©«fi)c*^ 

[^COIKBJ] 

2 0. 8 0 7^f-f^hU^XM 
2 1,31 »« 

2 2 mmm 
2 4 

[mi] 



24a Hingis 
2 4b 

2 6 . 3 6 EfflJK 

3 0 »|SJ3S« 

05 3 2 *7-7-<JU^S 

3 4 ftffltta 

4 o m&m 

4 0a JKIMH* 

50, 50a. 50b, 50c t^lSI^ 

10 60. 60a. 60b, 60c D-Zf&mmm 

7 0 TFT 

7 2 V- YWM 

7 4 V-*BE* 

7 6 ffili&^S&jIBHSft 

15 9 2 UTsf-yitM—X 

9 4 fttt^lig 

i o o m^^mm 

100a. 100b. 100c, lOOd, lOOe 
[02] 
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[Ell 8] 
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*EJ&^:ET|TPff&»Kfifl&IBr22S22^ 



F^ — A(##) 2H090 HB08Y HC06 KA05 KA08 

LA02 LA04 LA06 LA09 MA01 
MAI 5 

35 2H092 GA21 GA28 JA24 NA01 PA02 

PA03 PA10 PA11 QA07 QA10 
5C094 AA12 AA13 AA43 BA03 BA43 
CA23 EB02 EC03 ED02 EDI 4 
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